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[ 1 ] This application claims the benefit of the Korean Application No. P2003- 
0002040 filed on January 13, 2003, which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[ 2 ] The present invention relates to multi-type air conditioners, and more 
particularly, to a defrosting device for removal of frost formed during heating operation from 
an outdoor heat exchanger, and a multi-type air conditioner with the defrosting device. 
Background of the Related Art 

[ 3 ] In general, the air conditioner, an appliance for cooling or heating room spaces, 
such as living spaces, restaurants, and offices, cools or heats the room space by circulating 
refrigerant with a compressor and heat exchangers. 

[ 4 ] The air conditioner succeeds to development of a multi-type air conditioner 
which can cool or heat rooms at the same time without being influenced from an external 
temperature or environment for maintaining more comfortable room environments, resulting 
to cool or heat entire rooms under the same operation mode. 

[ 5 ] A related art multi-type air conditioner is provided with one or more than one 
outdoor unit connected to a plurality of indoor units installed in respective rooms, and 
operative only in one mode of cooling or heating for controlling room temperatures. 

[ 6 ] However, nowadays, as the room space becomes larger, a room structure 
becomes complex, and positions and services of rooms are diversified, room environments of 
the rooms differ from one another. Particularly, a room equipped with machinery or computer 
has a room temperature higher than other rooms due to heat from operation of the equipment. 

[ 7 J Consequently, as some of the rooms require cooling, while other rooms 

require heating, the related art multi-type air conditioner can not deal with. 
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[ 8 ] Moreover, in a case the multi-type air conditioner is operated in a heating 
mode, frost is formed on the outdoor heat exchanger in the outdoor unit caused by cooled 
down environmental air, which drops an air conditioning efficiency of the air conditioner. 
Since it is required to shift to the operation mode to cooling for removing the frost from the 
outdoor heat exchanger, no heating is available during a defrosting operation. 

[ 9 ] According to above requirement, development of a multi-type air conditioner 
of concurrent cooling and heating type is required. 

[10] For improving the air conditioning efficiency of the air conditioner, 
development of a multi-type air conditioner with a defrosting device for removal of frost 
formed during heating operation from the outdoor heat exchanger. 

SUMMARY OF THE INVENTION 

[11] Accordingly, the present invention is directed to a defrosting device, and a 
multi-type air conditioner with the defrosting device that substantially obviates one or more of 
the problems due to limitations and disadvantages of the related art. 

[12] An object of the present invention is to provide an air conditioner which can 
cool some of rooms, and heats rest of the rooms depending on respective room environments. 

[13] Another object of the present invention is to provide a defrosting device which 
can remove frost, formed in a heating operation, from an outdoor heat exchanger, for 
improving air conditioning efficiency, and a multi-type air conditioner with the defrosting 
device. 

[14] Additional features and advantages of the invention will be set forth in the 
description which follows, and in part will be apparent to those having ordinary skill in the art 
upon examination of the following or may be learned from practice of the invention. The 
objectives and other advantages of the invention will be realized and attained by the structure 
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particularly pointed out in the written description and claims hereof as well as the appended 
drawings. 

[15] To achieve these objects and other advantages and in accordance with the 
purpose of the present invention, as embodied and broadly described herein, the defrosting 
device comprising a defrosting heat exchange means at one side of an outdoor heat exchanger 
in a multi-type air conditioner that can cool or heat rooms, having one end connected to a 
pipeline for flow of high pressure gas refrigerant from a compressor, and the other end 
connected to a pipeline connected to one end of an outdoor heat exchanger in the multi-type 
air conditioner for flow of high pressure liquid refrigerant. 

[16] The defrosting heat exchange means comprises a first guide pipeline having 
one end connected to a pipeline for flow of high pressure gas refrigerant, and the other end 
connected to one end of a defrosting heat exchanger, for guiding the high pressure gas 
refrigerant in a defrosting operation, the defrosting heat exchanger having one end connected 
to the other end of the first guide pipeline, and a second guide pipeline having one end 
connected to the other end of the defrosting heat exchanger, and the other end connected to 
the pipeline for flow of the high pressure liquid refrigerant. 

[17] The first guide pipeline further comprises an electronic valve mounted thereon 
for controlling a flow rate of the refrigerant from the high pressure gas refrigerant pipeline in 
the defrosting operation. 

[18] The defrosting device further comprises a first bypass pipe having one end 
connected to a pipeline in the multi-type air conditioner for flow of low pressure gas 
refrigerant, and the other end connected to the first guide pipeline, a first three way valve on 
an intersection of the first bypass pipe and the first guide pipeline for changing a flow 
direction of the refrigerant according to an operation mode, a second bypass pipe having one 
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end connected to a pipeline for flow of the high pressure liquid refrigerant, and the other end 
connected to the second guide pipeline, and a second three way valve on an intersection of the 
second guide pipeline and the bypass pipe for changing a flow direction of the refrigerant 
according to the operation mode. 

[19] In another aspect of the present invention, there is provided a multi-type air 
conditioner comprising an outdoor unit installed in an outdoor, comprising a compressor, a 
refrigerant flow controlling part connected to a discharge end of the compressor for guiding 
the refrigerant proper to operation conditions selectively, an outdoor heat exchanger 
connected to the refrigerant flow controlling part, a defrosting device at a side of the outdoor 
heat exchanger, and a piping system connected between the parts, a plurality of indoor units 
each installed in a room and having an indoor heat exchanger and an electronic expansion 
valve having one end connected to one end of the indoor heat exchanger, and a distributor 
between the outdoor unit and the indoor units for selectively guiding refrigerant from the 
outdoor unit to the plurality of indoor units proper to operation conditions, and guiding the 
refrigerant passed through the indoor units to the outdoor unit again. 

[20] The piping system comprises a first connection pipeline connected to a 
discharge end of the compressor and has the other end connected to the distributor, and the 
refrigerant flow controlling part and the outdoor heat exchanger mounted between the ends in 
succession, a second connection pipeline connected to the first connection pipeline which is 
connected between the refrigerant flow controlling part and the discharge end of the 
compressor for guiding compressed refrigerant to the distributor directly, and a third 
connection pipeline connected between a suction end of the compressor and the distributor 
having a branch pipeline connected to one end of the refrigerant flow controlling part, for 
guiding low pressure gas refrigerant to the compressor. 
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[21] The refrigerant flow controlling part is a four way valve for selective guidance 
of the refrigerant from the compressor to the outdoor heat exchanger or the distributor proper 
to operation condition. 

[22] The distributor comprises a guide piping system for guiding the refrigerant 
introduced thereto through the first connection pipeline or the second connection pipeline in 
the outdoor unit to the indoor units, and the refrigerant from the indoor units to the first 
connection pipeline or to the third connection pipeline in the outdoor unit, and a valve bank 
on the guide piping system for controlling refrigerant flow such that the refrigerant flows 
in/out of the indoor units, selectively. 

[23] The defrosting device has one end connected to the second connection 
pipeline, and the other end connected to a first connection pipeline between the distributor 
and the outdoor heat exchanger. 

[2 4] The defrosting device comprises a first guide pipeline having one end 
connected to the second connection pipeline for guiding refrigerant from the second 
connection pipeline, a defrosting heat exchanger having one end connected to the other end of 
the first guide pipeline, and a second guide pipeline having one end connected to the other 
end of the defrosting heat exchanger, and the other end connected to the first connection 
pipeline between the distributor and the outdoor heat exchanger. 

[25] The defrosting device further comprises an electronic valve on the first guide 
pipeline for controlling a flow rate of the refrigerant from the second connection pipeline. 

[26] The operation condition comprises a first mode for cooling all rooms, a 
second mode for cooling a major number of rooms and heating a minor number of rooms, a 
third mode for heating all rooms, a fourth mode for heating a major number of rooms and 
cooling a minor number of rooms, a fifth mode for making an operation for defrosting from 
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the outdoor heat exchanger at the same time with the third mode operation, and a sixth mode 
for making an operation for defrosting from the outdoor heat exchanger at the same time with 
the fourth mode operation. 

[27] The outdoor unit further comprises a check valve on the first connection 
pipeline between the distributor and the outdoor heat exchanger for passing refrigerant from 
the outdoor unit toward the distributor in the first or second mode operation, and a heating 
parallel expansion pipe having a refrigerant expansion element in parallel to the check valve 
for guiding refrigerant introduced from the distributor through the first connection pipeline to 
the outdoor heat exchanger in the third to sixth mode operation. 

[28] The second guide pipeline is connected to the first connection pipeline 
between the heating parallel expansion pipe and the distributor. 

[29] The defrosting device further comprises a bypass pipe having one end 
connected to a first connection pipeline between the four way valve and the outdoor heat 
exchanger, and the other end connected to the first guide pipeline, a three way valve on an 
intersection of the first bypass pipe and the first guide pipeline for converting a flow direction 
of the refrigerant according to an operation mode, and an expansion means on the second 
guide pipeline for expanding refrigerant introduced from the distributor, thereby making the 
defrosting heat exchanger to serve as an evaporator together with the outdoor heat exchanger 
in the third or fourth mode. 

[30] Alternatively, the defrosting device further comprises a first bypass pipe 
having one end connected to a first connection pipeline connected between the four way valve 
and the outdoor heat exchanger, and the other end connected to the first guide pipeline, a first 
three way valve on an intersection of the first bypass pipe and the first guide pipeline for 
changing a flow direction of the refrigerant according to an operation mode, a second bypass 
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pipe having one end connected to a first connection pipeline between the outdoor heat 
exchanger and the heating parallel expansion pipe, and the other end connected to the second 
guide pipeline, and a second three way valve on an intersection of the second guide pipeline 
and the bypass pipe for changing a flow direction of the refrigerant according to the operation 
mode, thereby making the defrosting heat exchanger to serve as an evaporator together with 
the outdoor heat exchanger in the third or fourth mode. 

[31] The outdoor unit further comprises an outdoor fan at a side of the outdoor heat 
exchanger. For enhancing a defrosting effect, the outdoor unit further comprises an outdoor 
fan is mounted to blow air from a side of the defrosting heat exchanger to a side of the 
outdoor heat exchanger. 

[32] Thus, according to the present invention, a multi-type air conditioner can be 
provided which permits some of the rooms operated in a cooling mode and other rooms 
operated in a heating mode proper to respective room environments, and by removing frost 
from the outdoor heat exchanger with a defrosting device at a side of the outdoor heat 
exchanger in heating, an air conditioning efficiency can be improved. 

[33] It is to be understood that both the foregoing description and the following 
detailed description of the present invention are exemplary and explanatory and are intended 
to provide further explanation of the invention claimed. 

BRIEF DESCRITPION OF THE DRAWINGS 

[34] The accompanying drawings, which are comprised to provide a further 
understanding of the invention and are incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together with the description serve to explain 
the principle of the invention. In the drawings; 

FIG. 1 illustrates a diagram of a basic system of a multi-type air conditioner with a 
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defrosting device in accordance with a preferred embodiment of the present invention; 

FIG. 2 illustrates a diagram of a multi-type air conditioner with a defrosting device in 
accordance with a first preferred embodiment of the present invention; 

FIG. 3 illustrates a diagram of a multi-type air conditioner with a defrosting device in 
accordance with a second preferred embodiment of the present invention; 

FIG. 4 illustrates a diagram showing a state a multi-type air conditioner with a 
defrosting device in accordance with a first preferred embodiment of the present invention is 
operated in a first mode; 

FIG. 5 illustrates a diagram showing a state a multi-type air conditioner with a 
defrosting device in accordance with a first preferred embodiment of the present invention is 
operated in a second mode; 

FIG. 6 illustrates a diagram showing a state a multi-type air conditioner with a 
defrosting device in accordance with a first preferred embodiment of the present invention is 
operated in a third mode; 

FIG. 7 illustrates a diagram showing a state a multi-type air conditioner with a 
defrosting device in accordance with a first preferred embodiment of the present invention is 
operated in a fourth mode; 

FIG. 8 illustrates a diagram showing a state a multi-type air conditioner with a 
defrosting device in accordance with a first preferred embodiment of the present invention is 
operated in a third mode, and the defrosting device is in operation; and 

FIG. 9 illustrates a diagram showing a state a multi-type air conditioner with a 
defrosting device in accordance with a first preferred embodiment of the present invention is 
operated in a fourth mode, and the defrosting device is in operation. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[35] Reference will now be made in detail to the preferred embodiments of the 
present invention, examples of which are illustrated in the accompanying drawings. In 
describing the embodiments, same parts will be given the same names and reference symbols, 
and repetitive description of which will be omitted. 

[36] For better understanding of the present invention, functions of the multi-type 
air conditioner of concurrent cooling and heating type will be described at first. The air 
conditioner serves to control temperature, humidity, air motion, cleanliness of air in a 
particular area suitable to purpose of use. For an example, the air conditioner serves to cool or 
heat a residential space or a room space, such as an office, restaurant, and the like. 

[37] In such a multi-type air conditioner, in a cooling operation, the room is cooled 
as low pressure refrigerant having heat absorbed from the room is compressed to a high 
pressure and discharges heat to an outdoor air, and in a heating operation, a process opposite 
above process is made. 

[38] Since the related art multi-type air conditioner cools or heats all rooms 
uniformly, the multi-type air conditioner of the present invention suggests differing operation 
conditions proper to respective room states. Moreover, as the multi-type air conditioner of the 
present invention is provided with the defrosting device described later, an air conditioning 
efficiency can be improved. A basic system of the multi-type air conditioner with the 
defrosting device is illustrated in FIG. 1 . 

[3 9] Referring to FIG. 1, the multi-type air conditioner with a defrosting device 
comprises an outdoor unit 'A 5 , a distributor 'B', and indoor units 6 C\ For convenience of 
description, only three indoor units are shown. 

[40] The outdoor unit 'A' comprises a compressor 1, a refrigerant flow controlling 
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part 6 connected to a discharge end of the compressor for guiding the refrigerant proper to 
operation conditions selectively, an outdoor heat exchanger 2 connected to the refrigerant 
flow controlling part, a defrosting device 70 at a side of the outdoor heat exchanger, and a 
piping system connected between the parts. 

[41] The piping system comprises a first connection pipeline 3 connected to a 
discharge end of the compressor 1 and has the other end connected to the distributor 'B' and 
the refrigerant flow controlling part 6 and the outdoor heat exchanger 2 mounted between the 
ends in succession, a second connection pipeline 4 connected to the first connection pipeline 
3a which is connected between the refrigerant flow controlling part 6 and the discharge end of 
the compressor 1 for guiding compressed refrigerant to the distributor directly, and a third 
connection pipeline 5 connected between a suction end of the compressor 1 and the distributor 
'B' having a branch pipeline 5a connected to one end of the refrigerant flow controlling part 6, 
for guiding low pressure gas refrigerant to the compressor. 

[42] The outdoor unit further comprises a check valve 7a on the first connection 
pipeline 3c between the distributor and the outdoor heat exchanger for passing refrigerant 
toward the distributor in a cooling mode, and a heating parallel expansion pipe 7b having a 
refrigerant expansion element 7c in parallel to the check valve for guiding refrigerant 
introduced from the distributor through the first connection pipeline to the outdoor heat 
exchanger 2. 

[43] Each of the indoor units 'C is installed in each of rooms, and has an indoor 
heat exchanger 62 and an electronic expansion valve having one end connected to one end of 
the indoor heat exchanger. 

[44] A reference symbol 3 represents 3a, 3b, and 3c, 'C represents CI, C2, and C3, 
61 represents 61a, 61b, and 61c, and 62 represents 62a, 62b, and 62c. 
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[45] The distributor, between the outdoor unit and the indoor units, guides the 
refrigerant from the outdoor unit 6 A' to the plurality of indoor units CI, C2, and C3 
selectively proper to respective operation conditions, and guides the refrigerant passed 
through the indoor units to the outdoor unit. 

[46] The distributor comprises a guide piping system for guiding the refrigerant 
introduced thereto through the first connection pipeline 3 or the second connection pipeline 4 
in the outdoor unit 'A' to the indoor units 6 C\ and the refrigerant from the indoor units 'C to 
the first connection pipeline 3 or to the third connection pipeline 5 in the outdoor unit, and a 
valve bank 30 on the guide piping system 20 for controlling refrigerant flow such that the 
refrigerant flows in/out of the indoor units, selectively. 

[47] The guide piping system comprises a high pressure liquid refrigerant 
connection pipeline 21 having one end connected to the first connection pipeline in the 
outdoor unit, high pressure liquid refrigerant branch pipelines 22 having one ends branched 
from the high pressure liquid refrigerant connection pipeline as many as a number of the 
indoor units 6 C and the other ends connected to the other ends of the indoor electronic 
expansion valves 61 respectively, a high pressure gas refrigerant connection pipeline 23 
having one end connected to the second connection pipeline in the outdoor unit directly, high 
pressure gas refrigerant branch pipelines 24 having one ends branched from the high pressure 
gas refrigerant connection pipeline as many as the number of the indoor units, and the other 
ends directly connected to the other ends of the indoor heat exchangers 62 respectively, a low 
pressure gas refrigerant connection pipeline 25 having one end connected to the third 
connection pipeline 5 in the outdoor unit directly, and a low pressure gas refrigerant branch 
pipelines 26 having one ends branched from the low pressure gas refrigerant connection 
pipeline as many as the number of indoor units, and the other ends connected to the other ends 
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of the indoor heat exchangers the high pressure gas refrigerant branch pipelines 24 connected 
thereto, respectively. 

[ 4 8 J The valve bank 30 comprises selection valves 31 and 32 on the high pressure 
gas refrigerant branch pipelines 24 and the low pressure gas refrigerant branch pipelines 26 
for closing the valves 3 1 on the high pressure gas refrigerant branch pipelines and opening the 
valves 32 on the low pressure gas refrigerant branch pipelines in a case of room cooling, and 
opening/closing the valves in an opposite manner in a case of room heating, for controlling 
refrigerant flow. 

[49] It is preferable that the distributor further comprises liquefaction preventing 
device between the second connection pipeline and the low pressure gas refrigerant 
connection pipeline for preventing liquefaction of high pressure gas refrigerant staying in the 
second connection pipeline in the mode for cooling all rooms. 

[5 0] Referring to FIG. 1, the liquefaction preventing device comprises a 
supplementary pipeline 27a connected between the second connection pipeline and the low 
pressure gas refrigerant connection pipeline, and an electronic expansion valve 27b on the 
supplementary pipeline for adjusting opening to convert the refrigerant staying in the second 
connection pipeline 4 into low pressure gas refrigerant. 

[51] A reference symbol 22 represents 22a, 22b, and 22c, a reference symbol 24 
represents 24a, 24b, and 24c, a reference symbol 26 represents 26a, 26b, and 26c, a reference 
symbol 27 represents 27a, 27b, and 27c, a reference symbol 31 represents 31a, 31b, and 31c, 
and a reference symbol 32 represents 32a, 32b, and 32c. 

[52] The defrosting device 70 in the outdoor unit has one end connected to the 
second connection pipeline, and the other end connected to the first connection pipeline 
between the distributor and the outdoor heat exchanger. 
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[53] Necessity of the defrosting device will be described before starting description 
of the defrosting device in detail. 

[54] In general, when the multi-type air conditioner is operated in a heating mode, 
the outdoor heat exchanger, serving as an evaporator, forms frost on a surface thereof, which 
can drop an air conditioning efficiency of the multi-type air conditioner. Though the frost can 
be removed from the outdoor heat exchanger with a heater provided separately, this requires 
additional energy consumption. Accordingly, the multi-type air conditioner of the present 
invention employs, not the separate heater, but the following defrosting device. 

[55] The defrosting device comprises a first guide pipeline 72 connected to the 
second connection pipeline for guiding the refrigerant from the second connection pipeline, a 
defrosting heat exchanger 71 having one end connected to the other end of the first guide 
pipeline, and a second guide pipeline 73 having one end connected to the other end of the 
defrosting heat exchanger 71, and the other end connected to the first connection pipeline 
between the distributor and the outdoor heat exchanger. 

[56] It is preferable that the defrosting device further comprises an electronic valve 
74 on the first guide pipeline for controlling a flow rate of the refrigerant from the second 
connection pipeline. Once, the electronic valve is comprised further, when the defrosting 
device is in operation, entering of the liquid refrigerant into the indoor heat exchanger from 
the first connection pipeline 3c via the defrosting heat exchange 71 caused by a flow rate 
difference can be prevented effectively. 

[57] It is preferable that the second guide pipeline 73 is connected to the first 
connection pipeline 3 at a position between the heating parallel expansion pipe 7b and the 
distributor. 

[58] The operation mode of the multi-type air conditioner comprises a first mode 
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for cooling all rooms, a second mode for cooling a major number of rooms and heating a 
minor number of rooms, a third mode for heating all rooms, a fourth mode for heating a major 
number of rooms and cooling a minor number of rooms, a fifth mode for operating the 
defrosting device in the third mode for defrosting from a surface of the outdoor heat 
exchanger, and a sixth mode for operating the defrosting device in the fourth mode for 
defrosting from a surface of the outdoor heat exchanger. 

[59] For enhancing the defrosting effect, it is preferable that the outdoor unit 'A 5 
further comprises an outdoor fan 2a at a outdoor heat exchanger side. It is also preferable that 
the outdoor fan blow air from a defrosting heat exchanger side to the outdoor heat exchanger 
side. 

[60] The multi-type air conditioner with a defrosting device in accordance with 
another preferred embodiment of the present invention will be described, with reference to 
FIGS. 2 and 8. Description of same parts and operation will be omitted. 

[61] Since the multi-type air conditioner with a defrosting device in accordance 
with the following first or second preferred embodiment of the present invention is identical 
to the basic embodiment of the present invention except the defrosting device, only 
description of the defrosting device will be given. 

[62] In the following first or second embodiment of the present invention, the 
refrigerant flow controlling part is a four way valve 60 for selectively guiding the refrigerant 
from the compressor to the outdoor heat exchanger 2 or to the distributor depending on an 
operation condition. 

[63] The defrosting device in the outdoor unit of a multi-type air conditioner in 
accordance with a first preferred embodiment of the present invention has the following 
system. 
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[64] Referring to FIG. 2, the defrosting device 70 comprises a first guide pipeline 
72 having one end connected to the second connection pipeline 4 for controlling a flow rate of 
the refrigerant from the second connection pipeline, a defrosting heat exchanger 71 having 
one end connected to the other end of the first guide pipeline, and a second guide pipeline 73 
having one end connected to the other end of the defrosting heat exchanger, and the other end 
connected to the first connection pipeline 3c between the distributor 'B' and the outdoor heat 
exchanger 2. 

[65] It is preferable that the second guide pipeline 73 is connected to the first 
connection pipeline at a position between the heating parallel expansion pipe 7b and the 
distributor'B'. 

[6 6] Moreover, for making the defrosting heat exchanger 71 to serve as an 
evaporator together with the outdoor heat exchanger in the third or fourth mode, it is 
preferable that the defrosting device 70 further comprises a first bypass pipe 81 having one 
end connected to the first connection pipeline 3b connected between the four way valve 60 
and the outdoor heat exchanger, and the other end connected to the first guide pipeline 72, a 
first three way valve 82 on an intersection of the first bypass pipe 81 and the first guide 
pipeline 72 for changing a refrigerant flow path proper to respective operation modes, a 
second bypass pipe 91 having one end connected to the first connection pipeline 3 c between 
the outdoor heat exchanger 2 and the heating parallel expansion pipe 7b, and the other end 
connected to the second guide pipeline 73, and a second three way valve 92 on an intersection 
of the second guide pipeline 73 and the second bypass pipe 91 for changing refrigerant flow 
path proper to respective operation modes. 

[67] Referring to FIG. 3, as a second embodiment of the present invention, for 
making the defrosting heat exchanger 71 to serve as an evaporator together with the outdoor 
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heat exchanger 2 in the third or fourth mode, it is preferable that the defrosting device 70 may 
further comprises a bypass pipe 810 having one end connected to the first connection pipeline 
3b connected between the four way valve 60 and the outdoor heat exchanger, and the other 
end connected to the first guide pipeline 72, a three way valve 820 on an intersection of the 
first bypass pipe 810 and the first guide pipeline 72 for changing a refrigerant flow path 
proper to respective operation modes, and expansion means on the second guide pipeline 73 
for expanding refrigerant from the distributor *B\ It is preferable that the expansion means 
comprises an electronic expansion valve 75. 

[68] Refrigerant flow in the multi-type air conditioner in accordance with a first 
preferred embodiment of the present invention will be described with reference to FIGS. 4-9. 

[69] Referring to FIG. 4, the refrigerant flow of the multi-type air conditioner in 
accordance with a first preferred embodiment of the present invention in the first mode will 
be described. 

[70] Most of the high pressure refrigerant discharged from the compressor 1 is 
introduced into the four way valve 60 through the first connection pipeline 3 a. Then, the 
refrigerant is guided to, and discharges heat at the outdoor heat exchanger to external air, and 
introduced into the high pressure liquid refrigerant connection pipeline in the distributor 
through the check valve 7a. 

[71] Next, the refrigerant passed through the high pressure liquid refrigerant 
connection pipeline 21 is guided to the high pressure liquid refrigerant branch pipelines 22 
branched as many as the number of indoor units, and introduced into the electronic expansion 
valves 61 in the indoor units. The high pressure liquid refrigerant introduced into the 
electronic expansion valve 61 expands at the electronic expansion valve 61, and absorbs heat 
as the refrigerant passes through the indoor heat exchanger 62. 
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[72] The refrigerant passed through the indoor heat exchanger 62, low pressure 
refrigerant, flows through the low pressure gas refrigerant pipeline 26 in the distributor. 
Because, as shown in FIG. 4, the selection valve 31 on the high pressure gas refrigerant 
branch pipeline 24 is closed, and the selection valve 32 on the low pressure gas refrigerant 
branch pipeline 26 is opened. The selection valves are electronically controlled proper to 
operation modes. 

[73] The refrigerant passed through the low pressure gas refrigerant branch 
pipelines 26 comes together to the low pressure gas refrigerant connection pipeline 25, is 
guided to the third connection pipeline 6 in the indoor unit, and drawn into the compressor 1. 
The unexplained reference symbol 9 in FIG. 4 denotes an accumulator. 

[74] In the meantime, a portion of the high pressure gas refrigerant from the 
compressor 1 is introduced into the second connection pipeline 5 connected to the first 
connection pipeline 3a. However, since the selection valve 31 on the high pressure gas 
refrigerant branch pipeline 24 is closed, the high pressure gas refrigerant can not flow further, 
but stays. However, the staying refrigerant bypasses through the bypass pipeline 27a of the 
liquefaction preventing device 27 between the second connection pipeline 5 and the low 
pressure gas refrigerant connection pipeline 25, and passes through, and converted into gas 
refrigerant at the electronic expansion valve 27b. 

[75] The electronic expansion valve 27b on the bypass pipe 27a controls an 
opening thereof for converting the high pressure gas refrigerant staying in the second 
connection pipeline 5 into a low pressure gas refrigerant, and drawn into the compressor 1 
again via the low pressure refrigerant connection pipeline 25. 

[76] Refrigerant flow after introduced into the low pressure gas refrigerant 
connection pipeline 25 is the same as described before. 
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[77] Next, the operation of the foregoing defrosting device will be described. 

[78] When both the first and second three way valves 82 and 92 close all flow 
passages completely, the system cools the rooms according to the foregoing refrigerant flow. 

[79] Next, referring to FIG. 4, when the first three way valve 82 is opened to make 
only the first bypass pipe 81 and the defrosting heat exchanger 71 in communication, and the 
second three way valve 92 is opened to make only the defrosting heat exchanger 71 and the 
second bypass pipe 81 in communication, the high pressure liquid refrigerant is introduced 
into the defrosting heat exchanger 71 through the first bypass pipe 71, and the defrosting heat 
exchanger 71 discharges heat to outdoor air like the outdoor heat exchanger 2. 

[80] The refrigerant from the defrosting heat exchanger passes the check valve 7a 
on the first connection pipeline, and is guided to the distributor 'B\ The refrigerant flow 
thereafter is the same with prior description. 

[81] Second, referring to FIG. 5, refrigerant flow in the second mode of the multi- 
type air conditioner in accordance with a first preferred embodiment of the present invention 
will be described. 

[82] Most of the high pressure gas refrigerant from the compressor 1 is introduced 
into the four way valve 60 via the first connection pipeline 3a. Then, the refrigerant is guided 
to, and discharges heat to the outdoor air at, the outdoor heat exchanger 2, and introduced into 
the high pressure liquid refrigerant connection pipeline 21 in the distributor via the check 
valve 7a. The operation thereafter is the same with the first mode, which will be omitted. 

[83] In the meantime, a small portion of refrigerant, excluding the high pressure 
gas refrigerant introduced into the four way valve 60, is guided to the high pressure gas 
refrigerant connection pipeline 23 in the distributor through the second connection pipeline 4. 
Different from the first mode, in the second mode, since the electronic expansion valve 27b of 
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the liquefaction preventing device 27 is closed, no refrigerant is introduced into the low 
pressure gas refrigerant connection pipeline 25. 

[84] In the meantime, when the room to be heated is C3, opposite to the room to be 
cooled, of the selection valves of the distributor connected to C3, the selection valve 31c on 
the high pressure refrigerant branch pipeline is opened, and the selection valve 32c on the low 
pressure refrigerant branch pipeline is closed, such that the refrigerant through the high 
pressure gas refrigerant connection pipeline 23 is guided to the high pressure gas refrigerant 
branch pipeline 24c connected to the room that requires heating. 

[85] The refrigerant guided to the high pressure gas refrigerant branch pipeline 24c 
is introduced into, and discharges heat at, the indoor heat exchanger 62c, and introduced into 
the high pressure liquid refrigerant branch pipeline 22c connected to the indoor unit. 

[86] The refrigerant guided through the high pressure liquid refrigerant branch 
pipeline 22c joins with the refrigerant flowing through the outdoor heat exchanger 3 at the 
high pressure liquid refrigerant connection pipeline 21. A process thereafter is the same with 
the first mode. 

[87] In the meantime, in this mode, the operation of the defrosting device, the same 
with the first mode, will be omitted. 

[88] Third, referring to FIG. 6, refrigerant flow in the third mode of the multi-type 
air conditioner in accordance with a first preferred embodiment of the present invention will 
be described. 

[89] Most of the high pressure gas refrigerant from the compressor 1 is guided to 
the second connection pipeline 4 via the first connection pipeline 3a by the four way valve 60. 
The introduced refrigerant is guided to the high pressure gas refrigerant connection pipeline 
23 in the distributor, directly. The refrigerant guided to the high pressure gas refrigerant 
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connection pipeline 23 is introduced into to the high pressure refrigerant branch pipelines 24 
to respective indoor units. 

[90] In the third mode, opposite to the first mode, of the electronically controlled 
selection valves in the distributor, the selection valves 3 1 on the high pressure gas refrigerant 
branch pipelines 24 are opened, and the selection valves 32 on the low pressure gas 
refrigerant branch pipelines 26 are closed, so that the refrigerant flows through the high 
pressure gas refrigerant branch pipelines 24, and is introduced into, and discharges heat at, the 
indoor heat exchangers 62. 

[91] The high pressure liquid refrigerant from the indoor heat exchangers passes 
through the fully opened electronic expansion valves 61, is guided to the high pressure liquid 
refrigerant branch pipelines 22 and the high pressure refrigerant connection pipeline 21, and 
flows through the first connection pipeline 3c of the outdoor unit. 

[92] The refrigerant guided through the first connection pipeline 3c passes the 
electronic expansion valve 7c on the parallel pipe 7b mounted parallel to the check valve 7a, 
and introduced into the outdoor heat exchanger 2. This is because, in the third mode, the 
check valve 1 1 is closed. 

[93] The refrigerant introduced into, and absorbs heat at, the outdoor heat 
exchanger 2, and is introduced into the four way valve 60 via the first connection pipeline 3b. 
The refrigerant introduced into the four way valve 60 is drawn into the compressor 1 via a 
branch pipeline 5a from the third connection pipeline and the third connection pipeline. 

[94] Next, the operation of the defrosting device in this mode will be described. 

[95] When the first three way valve 82 closes all flow passages completely, the 
present system heats the rooms according to the refrigerant flow described already. 

[96] Next, as shown in FIG. 5, when the three way valve 81 is opened to make the 
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first bypass pipe 82 and the defrosting heat exchanger 71 in communication, and the second 
three way valve 92 is opened to make the defrosting heat exchanger 71 and the second bypass 
pipeline 91 in communication, the refrigerant flowing through the first connection pipeline 
passes through the parallel expansion pipe 7b, and introduced into the defrosting heat 
exchanger 71 through the second bypass pipe 91. The defrosting heat exchanger 71 serves as 
an evaporator like the outdoor heat exchanger 2. The refrigerant from the defrosting heat 
exchanger 71 is guided to the first connection pipeline 3 b through the first bypass pipe 71. 

[97] A process thereafter is identical to the flow of high pressure liquid refrigerant 
flowing through the first connection pipeline 3 from the outdoor heat exchanger in this mode. 

[98] Fourth, referring to FIG. 7, the refrigerant flow in the fourth mode in the 
multi-type air conditioner in accordance with a first preferred embodiment of the present 
invention will be described. 

[99] Most of the high pressure gas refrigerant from the compressor 1 is introduced 
into the distributor through the second connection pipeline 4. If the rooms that require heating 
are CI and C2, and a room that requires cooling is C3, the introduced refrigerant passes 
through the high pressure gas refrigerant connection pipeline 23, and introduced into, and 
discharges heat at, the indoor heat exchangers 62a, and 62b in the indoor units in the rooms 
C2 and C3 that require heating through the high pressure refrigerant branch pipelines 24 
under the control of the selection valves in the distributor. Then, the refrigerant passes through 
the fully opened electronic expansion valves 61a and 61b, and flows through the high 
pressure liquid refrigerant branch pipelines 22a and 22b and the high pressure liquid 
refrigerant connection pipeline 21 . 

[10 0] In the meantime, opposite to the rooms that require heating, of the selection 
valves in the distributor connected to the room C3 that requires cooling, the selection valve 
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31c on the high pressure gas refrigerant branch pipeline 24c is closed, and the selection valve 
32c on the low pressure gas refrigerant branch pipeline 26c is opened, such that a portion of 
high pressure liquid refrigerant in the refrigerant flowing through the high pressure liquid 
refrigerant connection pipeline 21 is guided to the high pressure liquid refrigerant branch 
pipeline 22c connected to the room C3 that requires cooling. Flow of the rest of the 
refrigerant excluding the portion of high pressure liquid refrigerant guided to the high 
pressure liquid refrigerant branch pipeline 22c is identical to the case of the third mode, of 
which description will be omitted. 

[10 1] The refrigerant guided to the high pressure liquid refrigerant branch pipeline 
22c is expanded at the electronic expansion valve 61c in the indoor unit in the room that 
requires cooling, introduced into, and absorbs heat at, the indoor heat exchanger 62c, and 
flows to the opened low pressure liquid refrigerant branch pipeline 26c. 

[10 2] The low pressure gas refrigerant flowing through the low pressure gas 
refrigerant branch pipeline 26c passes through the low pressure gas refrigerant connection 
pipeline 25, joins with the refrigerant flowing through the outdoor heat exchanger 2 at the 
third connection pipeline 5, and drawn into the compressor 1. 

[10 3] In the meantime, in this mode, the operation of the defrosting device is the 
same with the defrosting device in the third mode, of which description will be omitted. 

[10 4] Fifth, referring to FIG. 8, the refrigerant flow in the fifth mode in the multi- 
type air conditioner in accordance with a first preferred embodiment of the present invention 
will be described. 

[10 5] In this mode, since operation of the part of the multi-type air conditioner 
excluding the defrosting device 71 is identical to the third mode, description of the identical 
part will be omitted. 
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[10 6] For the defrosting device 71 in the multi-type air conditioner in accordance 
with the embodiment of the present invention to carry out defrosting function, the electronic 
valve 74 on the first guide pipeline 72 is opened and controls a flow rate, the three way valve 
82 is opened such that the refrigerant flowing through the first guide pipeline 72 is introduced 
into the defrosting heat exchanger 71, and the valve on the first bypass pipe 81 is closed. 

[10 7] The second three way valve 92 is opened such that the refrigerant from the 
defrosting heat exchanger 71 is guided to the first connection pipeline 3c through the second 
guide pipeline 73, and the valve on the second bypass pipe 91 is closed. 

[10 8] According to the foregoing operation of the electronic valve 74 on the first 
guide pipeline, the first three way valve 82, and the second three way valve 92, a portion of 
the high pressure gas refrigerant from the compressor 1 passes through the first guide pipeline 
72, the first three way valve 82, the defrosting heat exchanger 71, the second three way valve 
92, and the second guide pipeline 73 in succession, and is guided to the first connection 
pipeline 3c. the refrigerant guided to the first connection pipeline passes through, and 
expanded at, the parallel expansion pipe 7b, and introduced into the outdoor heat exchanger 2. 
Refrigerant flow thereafter is identical to the third mode. 

[10 9] The high pressure liquid refrigerant introduced into the defrosting heat 
exchanger discharges heat, which heat removes the frost from the outdoor heat exchanger. 

[110] Sixth, referring to FIG. 9, the refrigerant flow in the sixth mode of the multi- 
type air conditioner in accordance with a first preferred embodiment of the present invention 
will be described. 

[Ill] In this mode, since operation of the part of the multi-type air conditioner 
excluding the defrosting device 71 is identical to the fifth mode, and the operation of the 
defrosting device is identical to the fifth mode in the foregoing embodiment as shown in FIG. 
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9, description of the sixth mode will be omitted. 

[112] As has been described, the multi-type air conditioner with the defrosting 
device of the present invention has the following advantages. 

[113] First, the multi-type air conditioner of the present invention can deal with 
individual room condition in an optimal condition. All the operation modes of first mode for 
cooling all rooms, a second mode for cooling a major number of rooms and heating a minor 
number of rooms, a third mode for heating all rooms, and a fourth mode for heating a major 
number of rooms and cooling a minor number of rooms, are possible. 

[114] Second, as the multi-type air conditioner of the present invention comprises a 
defrosting device in the outdoor unit, to remove frost from the outdoor heat exchanger in the 
third or fourth mode, an air conditioning efficiency can be improved in comparison to the 
related art air conditioner, and the shift to an cooling mode in the middle of heating is not 
required for defrosting like the related art. 

[115] Third, because a separate heater can be dispensed with for removal of the frost 
from the outdoor heat exchanger, power consumption can be reduced. 

[116] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of 
the invention. Thus, it is intended that the present invention cover the modifications and 
variations of this invention provided they come within the scope of the appended claims and 
their equivalents. 
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